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HINGED ANNULAR SHAFT FLANGE 
BACKGROUND OF THE INVENTION 
The present invention relates to an annular shaft flange that can be 
positioned on a shaft and fixed in place. The flange functions as a stop to locate a 
5 shaft at a particular distance or to retain an object in a desired position along the 
shaft. 

Previous devices, such as snap rings, cotter pins or flip pins require 
the shaft to be machined or drilled, thereby weakening the shaft and adding 
additional cost to the manufacturing process. A locking ring requires no 
10 machining, but has a greater cost penalty and can only be placed on the shaft if the 
diameter of the shaft is constant or has an area of reduced diameter. 

Presently, annular shaft flanges, such as shown in Nell U.S. Patent 
No. 5,857,800, owned by the assignee of the present application, have been 
successful in providing a method of securing an object along a shaft and preventing 
15 the object from moving along the length of the shaft. However, the shaft flange 
taught by the Nell '800 patent preferably uses a spot weld to secure the two ends of 
the shaft flange in place. Although spot welding has proven to be an effective 
method of retaining the two ends of the shaft flange, a need has arisen to provide 
alternate methods of securing the two ends of the shaft flange to eliminate the need 
20 for a spot weld. The apparatus and method of the present invention address this 
need in a novel manner. 

SUMMARY OF THE INVENTION 
The present invention is an annular shaft flange that can be attached 
to a shaft to provide a stable point along the longitudinal length of the shaft to 
25 prevent movement of objects along the shaft. 

In a first embodiment of the invention, the annular shaft flange 
includes a flange body that is movable between an open position and a closed 
position. A hinge is formed in the flange body to permit movement of the flange 
body between the open and closed positions. 
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The flange body includes an inner curved engagement surface that is 
sized to interact with the outer surface of the shaft when the shaft flange is moved 
to the closed position. The curved inner engagement surface provides an area of 
frictional engagement between the shaft flange and the annular shaft. 
5 The body of the annular shaft flange extends between a first end and 

a second end. The first and second ends are spaced from each other when the shaft 
flange is in the open position. The first end of the flange body includes a first 
attachment projection, while the second end of the flange body includes a second 
attachment projection. When the shaft flange is moved to the closed position, the 
10 first attachment projection is positioned in contact with the second attachment 
projection. 

The first and second attachment projections of the shaft flange extend 
generally parallel to the longitudinal axis of the shaft to which the shaft flange is 
being attached. Each attachment projection projects radially away from the shaft 

15 to provide areas for joining the first and second ends of the flange body to each 
other. Preferably, an attachment member, such as a rivet, passes through the first 
and second attachment projections such that the attachment member can secure the 
flange body in the closed position. 

In the preferred embodiment of the invention, the annular shaft 

20 flange includes a shaft engagement lip that extends axially from the first end face 
of the flange body. The shaft engagement lip increases the overall axial width of 
the shaft flange and combines with the flange body to define the curved 
engagement surface. The shaft engagement lip increases the surface area contact 
between the annular shaft flange and the shaft to further prevent movement of the 

25 shaft flange along the shaft. 

In an alternate embodiment of the invention, the annular shaft flange 
includes a flange body having a flange portion having a width defined by a first 
end face and a second end face. The first and second end faces are spaced from 
each other along the longitudinal axis of the shaft to which the annular shaft flange 

30 is mounted. The flange body includes a hinge that allows the flange body to move 
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from an open position to a closed position. The flange body defines an inner 
curved engagement surface that contacts an outer surface of the shaft when the 
shaft flange is positioned along the shaft and in a closed position. 

The shaft flange of the second embodiment of the invention includes 
5 first and second nest ends that are spaced from each other when the shaft flange is 
in an open position. The first nest end includes a first attachment lip, while the 
second nest end includes a second attachment lip. Both the first and second 
attachment lips have width of approximately one-half the axial width of the flange 
portion of the shaft flange. When the shaft flange is moved to the closed position, 
10 the first and second attachment lips overlap each other. 

When the shaft flange is in the closed position, a mechanical 
attachment member is positioned to extend between the first and second 
attachment lips to hold the shaft flange in the closed position. In one embodiment 
of the invention, the mechanical attachment member is a rivet, while other types of 
15 mechanical attachment means, such as Tox-Loc®, are contemplated as being 
within the scope of the invention. 

The first and second attachment lips include an inner edge surface 
that is spaced radially from the outer surface of the shaft to which the flange is 
applied. The spacing between the shaft and the inner edge of each attachment lip 
20 provides additional room for utilizing the mechanical attachment member to hold 
the shaft flange in its closed position. 

Various other features, objects and advantages of the invention will 
be made apparent from the following description taken together with the drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
25 The drawings illustrate the best mode presently contemplated of 

carrying out the invention. 

In the drawings: 

Fig. 1 is a perspective view of a first embodiment of an annular shaft 
flange of the present invention in a closed position around a shaft; 
30 Fig. 2 is an end view of the annular shaft flange in an open position; 



Fig. 3 is an end view of the annular shaft flange in a closed position; 
Fig. 4 is a side view of the annular shaft flange in a closed position; 
Fig. 5 is a side view of the annual shaft flange in a partially open 

position; 

5 Fig. 6 is a perspective view of a second embodiment of an annular 

shaft flange of the present invention in a closed position around a shaft; 

Fig. 7 is an end view of the annular shaft flange of Fig. 6 in an open 

position; 

Fig. 8 is an end view of the annular shaft flange of Fig. 6 in a closed 

10 position; 

Fig. 9 is a side view of the annular shaft flange of Fig. 6 in a closed 

position; 

Fig. 10 is a side view of the annular shaft flange of Fig. 6 in a 
partially open position; 
15 Fig. 1 1 is a perspective view of a third embodiment of an annular 

shaft flange of the present invention in a closed position around a shaft; 

Fig. 12 is an end view of the annular shaft flange of Fig. 1 1 in an 
open position; 

Fig. 13 is an end view of the annular shaft flange of Fig. 1 1 in a 
20 closed position; 

Fig. 14 is a side view of the annular shaft flange of Fig. 1 1 in a 
closed position; 

Fig. 15 is a side view of the annular shaft flange of Fig. 1 1 in a 
partially open position; 
25 DETAILED DESCRIPTION OF THE INVENTION 

Referring first to Figs. 1-5, thereshown is an annular shaft flange 10 
of the first embodiment of the present invention. The annular shaft flange 10 is 
shown in Fig. 2 in an open position and in Fig. 3 in a closed position. As 
illustrated in Fig. 3, when the shaft flange 10 is in the closed position, the shaft 
30 flange 10 surrounds and engages a shaft 12. 



In the embodiment of the invention shown in Figs. 1-5, the annular 
shaft flange 10 includes a one-piece body that can be formed from any ferrous, 
non-ferrous or plastic material. The flange 10 could be constructed in pure element 
form, or in compound form, or as a mixture. Additionally, the shaft flange 10 
5 could be formed from two separate halves joined to each other in the manner to be 
set forth below. 

Referring back to Fig. 1, the annular shaft flange 10 is shown 
engaged with an outer surface 14 of the shaft 12. The shaft 12 extends along a 
longitudinal axis 16. The shaft flange 10 functions to provide a stop member to 
10 prevent lateral movement of components along the longitudinal axis 16 of the shaft 
12. 

Referring now to Fig. 2, the shaft flange is manufactured in the open 
position illustrated. The shaft flange 10 includes a first end face 18 and a second 
end face 20 (Fig. 4) that are parallel and spaced from each other. As illustrated in 

15 Fig. 4, the first end face 18 and second end face 20 define the axial width of the 
radially extending flange portion 21 of the shaft flange 10 and each terminate at an 
outer edge surface 22. 

As illustrated in Fig. 2, the outer edge surface 22 extends from a first 
end 24 of the flange body to a second end 26 of the flange body. The outer edge 

20 surface 22 is interrupted by a hinge channel 28 that extends inwardly from the 
outer edge surface 22. As illustrated in Fig. 2, the hinge channel 28 allows the 
body of the annular shaft flange 10 to flex from the open position shown in Fig. 2 
to the closed position shown in Fig. 3. 

Referring back to Fig. 1, the annular shaft flange 10 of the first 

25 embodiment includes a contact projection 30 that extends from the first end face 
18. The contact projection 30 is a generally annular member that extends away 
from the first end face 18 in a direction parallel to the longitudinal axis 16 of the 
shaft 12 when the annular shaft flange 10 is in the closed position shown in Fig. 1. 
The contact projection 30 extends from an inner edge 32 to an outer edge 34 and 

30 defines an outer face surface 36. Referring back to Fig. 2, the contact projection 30 
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and the flange portion 21 combine to define a curved inner engagement surface 36. 
The curved inner engagement surface 36 has an axial length extending from the 
second end face 20 to the outer edge 34, as can be understood in Fig. 4. The 
annular shaft flange 10 is constructed such that when the flange 10 is in the closed 
5 position, the diameter of the inner engagement surface 36 is slightly less than the 
outer diameter of the shaft 12 such that the inner engagement surface 36 
frictionally engages the shaft 12 to hold the shaft flange 10 in position along the 
shaft 12. 

Referring back to Fig. 2, the curved portion of the inner engagement 

10 surface 36 extends from a first end 38 to a second end 40. When the annular shaft 
flange is in the closed position shown in Fig. 3, the first end 38 is slightly spaced 
from the second end 40. As illustrated in Fig. 3, a small gap 41 between the first 
end 38 and the second end 40 allows the inner engagement surface 36 to contact 
nearly the entire circumferential surface of the shaft 12 to increase the frictional 

15 contact between the annular shaft flange 10 and the shaft 12. 

Referring back to Fig. 1 5 the shaft flange 10 further includes a first 
attachment projection 42 extending from the first end of the flange body and a 
second attachment projection 44 extending from the second end 26 of the shaft 
flange. As illustrated best in Fig. 1, both the first attachment projection 42 and the 

20 second attachment projection 44 are formed as a continuation of the contact 
projection 30. However, the first attachment projection 42 and the second 
attachment projection 44 are positioned away from the outer surface 14 of the shaft 
12 and are used to provide a point of attachment for the first end 24 and the second 
end 26 of the shaft flange to secure the shaft flange 10 in the closed position of Fig. 

25 1. 

As illustrated in Fig. 1, both the first attachment projection 42 and 
the second attachment projection 44 extend from the first end face 18 generally 
parallel to the longitudinal axis 16. The first attachment projection 42 defines a 
first connection surface 46, while the second attachment projection 44 defines a 
30 second connection surface 48, as best illustrated in Fig. 3. As illustrated in Fig. 3, 
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both the first connection surface 46 and the second connection surface 48 extend 
radially away from the shaft 12 from the first end 38 and the second end 40 of the 
inner engagement surface 36, respectively. 

As illustrated in Figs. 1 and 3, when the annular shaft flange 10 is 
5 bent into its closed position, the first attachment projection 42 comes into contact 
with the second attachment projection 44 and the curved inner engagement surface 
36 is in frictional contact with the outer surface 14 of the shaft 12. 

Once the shaft flange 10 has been clamped into the closed position, a 
mechanical attachment member 50 is used to secure the first end 24 to the second 

10 end 26 to retain the shaft flange 10 in its closed position. In the embodiment of the 
invention illustrated in Figs. 1-5, the mechanical attachment member 50 is a rivet. 
As illustrated in Fig. 3, the rivet head 52 contacts the first connection surface 46, 
while the rivet body 54 passes through the first attachment projection 42 and the 
second attachment projection 44. In the preferred embodiment of the invention, 

15 the rivet is a self-piercing rivet that has an expanded lower end 56 that holds the 
rivet in place as shown. 

Although a rivet is shown in the embodiment of the invention, it 
should be understood that other types of mechanical attachment members 50 can 
be used while operating within the scope of the present invention. Additionally, it 

20 is contemplated that other methods, such as welding, Tox-Loc® or other types of 
mechanical connections can be utilized while operating within the scope of the 
present invention. 

In an alternate embodiment of the invention, the shaft flange 10 can 
be formed having two separate body members. In this type of configuration, the 

25 first half of the flange body would include a pair of first attachment projections that 
would engage a pair of second attachment projections formed on the mating second 
half of the flange body. The two-piece flange body would be secured to the shaft 
by a pair of mechanical attachment members, such as the rivets shown. 

Referring now to Figs. 6-10, thereshown is a second embodiment of 

30 the annular shaft flange 60. The annular shaft flange 60 includes many similar 
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components to the first embodiment of the shaft flange 10 shown in Figs. 1-5 and 
common reference numerals will be used when appropriate. As illustrated in Fig. 
6, the annular shaft flange 60 includes a flange body 62. The flange body 62 
includes a first end face 64 and a second end face 66, as shown in Fig. 9. The first 
5 and second end faces 64, 66 are parallel and opposed and define a radially 

extending flange portion 67 having an axial width. The first and second end faces 
are spaced from each other by an outer edge surface 68. 

As illustrated in Fig. 7, the annular shaft flange 60 of the second 
embodiment includes a first nest end 70 and a second nest end 72. As illustrated in 
10 Fig. 7, the first nest end 70 and the second nest end 72 are integrally formed with 
the flange body 68. The first nest end 70 extends from an inner edge 74 to an outer 
edge 76. Likewise, the second nest end 72 extends from an inner edge 78 to an 
outer edge 80. 

Referring now to Fig. 10, the first nest end 70 includes a first 

15 attachment lip 82. The first attachment lip 82 has a width of approximately one- 
half the width of the flange portion 67 between the first end face 64 and the second 
end face 66. Likewise, the second nest end 82 includes a second attachment lip 84 
that also has a width of approximately one-half the width of the flange portion 67 
from the first end face 64 to the second end face 66. 

20 As can be best understood in Figs. 9 and 10, when the shaft flange 60 

is moved to the closed position, the first attachment lip 82 overlaps the second 
attachment lip 84 to define a nest area. When the first attachment lip 82 overlaps 
the second attachment lap 84, a mechanical attachment member 86 can be used to 
attach the two ends of the shaft flange 60 and hold the shaft flange 60 in the closed 

25 position shown in Fig. 1. As can be seen in Fig. 6, in the preferred embodiment of 
the invention, the mechanical attachment member is a rivet having a rivet head 88 
that engages a face surface 89 of the second attachment lip 84. As can be seen in 
Fig. 9, the shaft of the rivet extends through both the first attachment lip 82 and the 
second attachment lip 84 and the expanded end 90 of the rivet holds the rivet in 

30 place to prevent separation. 



Figs. 11-15 illustrate an alternate type of mechanical attachment 
member for securing the first attachment lip 82 to the second attachment lip 84. In 
the embodiment of the invention illustrated, the mechanical attachment means is a 
Tox-Loc® engagement. In a Tox-Loc® engagement, a portion of the metallic 
5 material used to form the first attachment lip 82 is used to engage a portion of the 
metal material used to form the second attachment lip 84. This type of mechanical 
interconnection, as best shown in Fig. 14, does not require any additional 
components to form the mechanical interconnection between the two ends of the 
shaft flange. 

10 Although the mechanical attachment member is shown in the second 

embodiment to include either a rivet or a Tox-Loc® interconnection, it is 
contemplated by the inventor that other types of mechanical interconnections can 
be utilized while operating within the scope of the present invention. Referring 
back to Fig. 7, the annular shaft flange 60 of the second embodiment of the 

15 invention includes a first body member 92 and a second body member 94 joined to 
each other along a hinge 96. The hinge 96 is opposite a hinge channel 98 that 
allows the annular shaft flange 60 to move from the open position shown in Fig. 7 
to the closed position shown in Fig. 8. 

As illustrated in Fig. 6, both the first body member 92 and the second 

20 body member 94 include contact projections 100, 102. The contact projections 

100, 102 each extend from the first end face 64 of the annular shaft flange parallel 
to the longitudinal axis 16 of the shaft 12. As illustrated in Fig. 7, the contact 
projection 100 is a nearly semi-circular member extending from a first end 104 to a 
second end 106. Likewise, the contact projection 102 is a semi-circular member 

25 extending from a first end 108 to a second end 110. 

When the shaft flange 60 is in the closed position illustrated in Fig. 8, 
the first ends 104, 108 of the contact projections 100, 102 are slightly spaced from 
each other, as are the second ends 106, 110. When the shaft flange 60 is in the 
closed position shown in Fig. 8, a first contact surface 112 formed by the contact 

30 projection 100 and a second contact surface 1 14 formed by the contact projection 



102 engage nearly the entire outer circumferential surface of the shaft 12. In this 
manner, the annular shaft flange 60 is securely attachable to the shaft 12. 

As illustrated in Fig. 8, the inner edge 78 of the second nest end 72 is 
spaced radially from the outer surface of the shaft 12. Likewise, the inner end 74 
of the first nest end 70 is also spaced radially from the outer surface of the shaft 12. 
The spacing of the first and second nest ends 70, 72 from the outer circumference 
of the shaft 12 provides additional space for the use of the mechanical attachment 
member used to secure the two ends of the shaft flange. 

As discussed above, the embodiment of the invention shown in Figs. 
1 1-15 is a variation on the mechanical attachment between the nest ends 70, 72 of 
the attachment flange 60. Thus, similar reference numerals are included in Figs. 
1 1-15 for those components similar to the embodiment shown in Figs. 6-10. 
However, the second embodiment of Figs. 11-15 introduces an alternate type of 
mechanical interconnection between the nest ends 70 and 72. 

Various alternatives and embodiments are contemplated as being 
within the scope of the following claims particularly pointing out and distinctly 
claiming the subject matter regarded as the invention. 
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